The present study was undertaken in two production environments in order to estimate the level of growth in area and production of rice and maize over the years, and to assess the level of changes in area under different crops. Applying both descriptive and inferential statistics, the study revealed that, the growth in acreage and production of maize had much accelerated rate compared to that for rice over the period 1987-88 towards 1996-97 and in the subsequent periods. In the favourable environment, the acreage under MV Boro increased by 18% in 2008-09 compared to 2004-05. In rabi season, the area under maize increased to 46% and 21% in drought prone and favourable areas, respectively. The magnitude of area changes from rice to non-rice crops under favourable area was negative. Per hectare cost of maize cultivation in drought prone area was about 13% higher than that of favourable area resulting in better net return in maize production under favourable area. Family labour, farm size and market accessibility were the important determining factors for devoting areas to maize cultivation instead of rice.
Introduction
Bangladesh has been able to make remarkable progress in achieving selfsufficiency in food production through adoption of modern crop varieties in spite of the declining trend in arable land. Due to the scarcity of arable lands, the possibility of horizontal expansion of the net cropped area is almost impossible. Therefore, farmers normally try to optimize their farm output/return through best use of their limited land resource base. Rice being the major food staple, its production is vital to the Bangladesh economy. More than three-fourth of the country's cropped area is devoted for rice cultivation and about 60% of the total labour force is engaged in rice production (BBS, 2008) . Rice alone shares about 95% of the total cereal food supply. Furthermore, rice alone contributes about 9.5 percent of the total agricultural GDP in the country. Among all crops, rice is the driving force of Bangladesh agriculture. In the recent years, it is well recognized that shifting of crop lands from rice to non-rice crops has been taking place.
However, maize is one of the most important cereal crops and it is one of the leading crops in the world after rice and wheat. Among the food grain crops, globally maize occupies third position in terms of area and production (Khan, 2003) . Maize accounts for 18% of the world cereal area and about 25% of the production (Mohiuddin, 2003) . Maize as a food crop differs from rice and wheat having a few advantages compared to rice and wheat. The most important one is its diversified uses in different forms, such as food, feed, fodder, industrial use, and fuel, etc. In Bangladesh, the area under maize cultivation during 2004-05 was about 67 thousand hectares and the volume of production was 356 thousand metric tons with an average yield of 5.32 tons per hectare (BBS, 2008) . During the last few years, Bangladesh Agricultural Research Institute (BARI) had been able to release as many as 11 high yielding varieties of maize with yielding ability of 8-10 t/ha (Alam, 2009; Matin et al, 2007) . It has been recognized that due to rapid diffusion of the newly developed maize varieties, its adoption at farm level has also been expanded. The available statistics also support this consensus (BBS, 2007) .
However, it is very much necessary to understand the overall trend in the rate of growth in area and production of both rice and maize over the years. At the same breath, it is important to dig out the farmers' reasons of changing areas from rice to non-rice crops. The findings of this sort of study would be immensely useful to the researchers, policy makers, and also to the research managers. However, taking into considerations of all these issues, the present study was undertaken with the following objectives:
• to estimate the level of growth in area and production of rice and maize over the years;
• to asses the level of changes in area under different crops over the years in some selected areas of Bangladesh;
• to determine the profitability differences in producing maize in the selected production environments; and
• to examine the relative contribution of different factors influencing area devotion to maize cultivation in the selected areas of Bangladesh.
Methodology
Both primary and secondary data were used in this study. As such, sample survey was carried out in four districts in order to capture two production environments, i.e. favourable and drought-prone environments. Two districts under each environment were selected purposively. Categorically, Bogra and Dinajpur were taken under favourable situation, while Chapai-Nawabgonj and Chuadanga were selected under drought-prone environment. One Upazila from each district and two villages under each Upazila were selected purposively. From a comprehensive list of maize growers in each village, twenty farms were selected randomly. Finally, a total of 160 farms were selected for carrying out the sample survey from which the required primary data were generated through using structured questionnaire. The survey was carried out during both rabi and kharif seasons of 2009. The required secondary data were collected from different sources, such as BBS, DAE, and IMMP (Integrated Maize Management Program). Both descriptive and inferential statistics were employed in analyzing the generated data. In the process, however, two regression models were employed:
i) In order to estimate the growth rates, the following exponential growth function was used:
Y= αe rt Taking logarithm in both sides:
where, Y= dependent variable, i.e., area, production etc. ln = Natural logarithm t = independent variable/serial time β 1 = Intercept β 2 = regression coefficient, ( i.e., growth rate)
ii) In order to assess the relative contribution of different biophysical and socioeconomic factors influencing the area devotion to maize production at farm level, a multiple regression model of the following form was employed (Draper and Smith, 1966) :
where; Y j = proportion of area devoted for maize cultivation (i.e. % of cropped area under maize/farm). 
Trend in growth of area, production and yield of rice and maize
The growth rates of area, production, and yield of rice and maize for the period 1987-88 towards 2006-07 have been presented in Table 1 . In estimating the growth trend, the whole period was divided into four sub-periods. In the first period , although the growth in rice area had an increasing trend (positive), but it was very negligible; while in the same period, the rate of growth in maize area had a substantial increasing trend . In the second period (1997) (1998) (1999) (2000) (2001) , the growth in rice area had negative trend, while area under maize increased very sharply (22%). It is worth mentioning that in the third period (2002) (2003) (2004) (2005) (2006) (2007) (2008) , although rice area had declining trend, area under maize had increased very sharply. Although the average rate of production of rice during 1987-1992 was higher (4.7%), it declined sharply in the next period . On the contrary, the rate of maize production was only 0.49% in the earlier period and there has been a severe increasing trend (42.7%) in the following period . However, the rate of production in case of rice during the last period has an increasing trend but with low growth rate (1.7%), while the rate of maize production in the same period showed a sharp increasing trend (48%).
At the same breath, the rate of growth in rice yield although has gone down from 4.73% in the first period to 0.60% in 1992-97, it has increased to 5.92% in the next period. Surprisingly, the rate of growth in maize yield has increased from -2.02% in the first period to 19.83% in the second period. Most probably due to the severe flood of 1998, the rate of growth in maize yield in 1998-2002 had a declining trend, However, the growth in maize yield in the last period had an impressive rate of 14.8%.
Shifting of area under different crops in Boro and Aus seasons
The level of area shifting under different crops in Boro season at farmers' level is shown in Table 2 . The average area under MV Boro rice has increased by 7 and 11% in drought prone and favourable area respectively in the year 2008-09 compared to 2003-04. The other important crops for which the changes in acreage was observed were potato, maize, mustard, ground nut, lentil, onion, garlic etc. The area under sugarcane has increased in favourable area while it has decreased in drought prone area. The magnitude of area shifting under different crops in Aus season can be viewed in Table 3 . The area under total Aus rice has increased by 27 and 9 percent respectively, in drought prone and favourable area in the year 2008-09 compared to 2003-04. On the other hand the area under MV Aus has increased by 30% in drought prone area, while in the favourable area, the level of increase was a bit less (10% only). The area other increase of the crops like maize, vegetables and pepper have also increased. However, the area of jute, sweet gourd and sesame (til) has decreased at a lesser proportion (Table 3) . 
Inputs used for maize cultivation
Per hectare input used for maize cultivation is shown in Table 4 . The average seed rate of maize was found 23 kg/ha, in drought prone area and 21 kg/ha in favorable area. The average rate of urea, TSP and MP were 357, 190 and 86 kg/ha. Farmers in both drought prone area and favorable area used manure at the rate of 3580 and 4320 kg/ha respectively. The human labor requirement was found higher in drought prone area (199 man day/ha) compared to favorable area (163 manday/ha). 
Comparative cost analysis
The cost of human labour in drought prone area was found higher (Tk. 29621/ha) than that of favourable areas (Tk. 23741/ha) and the average cost of it was Tk. 26682/ha (Table 5 ). The average land preparation cost was Tk. 5297/ha. The cost of seed and fertilizer was Tk. 4568/ha and Tk. 14850/ha, respectively. The irrigation cost was found higher in drought prone area compared to favourable area. The total cost of maize cultivation in drought prone area and favourable area was Tk. 75859/ha and Tk. 66424/ha and the average of it was Tk. 71143 per hectare. 
Profitability in maize cultivation
The average yield of maize was found higher in favourable area compared to drought prone area (Table 6 ). The average yield of maize was 7760 kg/ha in favourable area. The gross return, net return, and benefit cost ratio were found higher in favourable area compared to drought prone area. The average gross return, net return, and BCR were Tk. 84800/ha, Tk. 13657/ha, and 1.19, respectively in favourable area on full cost basis.
Factors influencing area devotion to maize
Linear regression function was estimated in order to assess the influence of different bio-physical and socio economic factors on area devotion to maize using the following empirical specification: Estimated results of the above (OLS) regression function are presented in Table 7 . The R 2 of the estimated function appear to be moderate. The coefficients of most of the explanatory variables had the expected signs except one. Among all independent variables, farm size, family labour, market accessibility were found to be significantly influencing factors for farmers' area devotion to maize cultivation.
Farm size was positive and significant implying that the larger is the farm size, higher will be the area devotion to maize. Similarly, the coefficient of family agril. worker was positive and statistically significant implying that availability of own agril. worker would encourage farms to devote more land for maize cultivation. On the other hand, the coefficient for the variable market access was negative and significant indicating that with an increase in market distance, the sample farms tended to devote less land for maize cultivation. However, land type refers to the medium land dummy. The coefficient for land type was positive and significant implying that maize acreage increased with the availability of medium land not with high land or low land type. This result is in consonance with some earlier study (Saha et al., 2001; Alam et al., 2008) .
Conclusion
From the present study, the following conclusions were drawn: The growth in both area and production of maize over the period 1992-2008 increased at a much higher rate compared to that of rice implying that maize cultivation has been getting popularity among the farming community probably due to higher profitability in maize production. This study also revealed that area under wheat decreased due to high cost of cultivation and low yield, but maize areas increased both in drought prone and favourable areas. Area under some non-rice crops (e.g., potato, tomato, vegetable, etc.) increased since producers could derive better economic margin from growing those crops. Requirement of human labour for maize production was 22% higher in drought prone areas compared to that of favourable areas. Per hectare cost of human labour in drought prone area was also higher (about 25%) compared to favourable area. Although irrigation cost for maize was higher in the drought prone area, it was higher for rice in the favourable area since more intensive rice cropping was practiced in the favourable area. Farmers in the favourable area obtained higher maize yield than their counterparts in the drought prone area. The gross return, net return, and benefit cost ratio were higher in favourable area compared to drought prone area. Production of maize was more profitable than rice (on cash cost basis) both in drought prone and favourable areas. The study showed that farm size, family agricultural worker, and access to market were the prominent determinants in area devotion in maize cultivation in the study areas. Maize cultivation may be encouraged since more economic returns could be accrued from growing this crop.
